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ABSTRACT

The 1970-71 water year was a slightly below-average rainfall year. Rainfall in the valley increased by

5.07 Inches above the prior year and was about 0.88 Inches below the LACFCD 85 year mean precipitation.

As a result, spreading operations by the LACFCD increased by 1^ of the prior year's spreading. The con-

trol of ground water extractions Imposed b.\ the restricted pumping resulted in 7.19 percent less than the

total allowed Restricted Pumping and an increase in imports of 2Z percent over the prior year.

Nine parties crverextracted a total of 2,019.60 acre-feet in the 1970-71 water year. Five of the nine

parties are in violation of the Judgment either as a result of having a zero water right or having ex-

ceeded their allowable extraction by 10 percent of their Restricted Pumping.

During 1970-71 the Watermaster processed thirteen water right sale and assignment agreements.

Several parties were warned about violations of the Judgment.

Water Year
1969-70 I

1970-71"

Parties 28 28

Active pumpers 2k 23

Active nonparties (within valley fill) 2 2

Restricted Pumping, in acre-feet 10'»,OUo lOU.OUO

Watermaster expenses (fiscal year) $ 2l«,709.OU $ 21,61*7.37

Watermaster expenses
per acre-foot pumped $ 0.23 0.22

Valley rainfall, in inches 10.5 15.57

Spreading Operations, in acre-feet
LACFCD lU,228 l6,9l*0

Los Angeles, City of 1.^,^1 7,203

Extractions, in acre-feet 109,6l8 96,555.61;

Imports, in acre-feet
Colorado River water 36,890 33,607

Owens River water 390,255 1*86,996

Delivered to hill and mountain
areas, in acre-feet 1*3,995 '*1,778

Exports, in acre-feet
Owens River water 166,638 271,359
Sewage 108,527 107,358
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FOREWORD

The Department of Water Resovirces, as Watermaster for
the Upper Los Angeles River Area, submits this annual report as a

comprehensive review of water supply conditions in the Basin dviring

the 1970-71 water year. The report was prepared for the Superior
Court in the County of Los Angeles, and for the parties to the Upper
Los Angeles River Area Judgment, whose provisions authorize its
publication.

The Upper Los Angeles River Area is administered by the
Department as a watermaster service area in accordance with Part U,

Division 2, of the California Water Code. The Basin has been
operating for several years under a well-defined management plan
that limits and monitors ground water extractions.

This report contains information on ground water ex±rac-
tions, use of imported water, recharge operations, a financial
report on watermaster service during the 1970-71 water year, and
the tentative budget of the Watermaster for the 1972-73 water year.

James J. Doody
District Engineer
Southern District
and Watermaster
Reg. C. E. No. 6500
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I. THE UPPER LOS ANGELES RIVER AREA

The Upper Los Angeles River Area
(ULARA) encompasses all of the water-
shed of the Los Angeles River and its

tributaries above a point in said river
designated as Los Angeles County Flood
Control District Gaging Station F-57C,
northwesterly of the Junction of the
surface channels of the Los Angeles
River and the Arroyo Seco as shown on
Plate 1.

The entire area consists of approxi-
mately 329>000 acres, comprising
123,000 acres of valley fill area,
referred to as the ground water basins,
and 206,COO acres of hill and mountain
areas. ULARA is bounded on the north
by the Santa Susana Mountains and on
the west by the Simi Hills. To the
south, the Santa Monica Mountains sepa-
rate it from the Los Angeles Basin and
to the east the San Gabriel Mountains
separate it from the San Gabriel Basin.

ULARA, as defined in the Judgment, has
four distinct hydrologic ground water
basins. The water supplies of these
basins are separate and independent
and are replenished by deep percola-
tion from rainfall and from a portion
of the water that is delivered for use
within these basins and which returns
to the ground water body. The four
ground water basins in ULARA are the
San Fernando Basin, the Sylmar Basin,
the Verdugo Basin, and the Eagle Rock
Basin. See Plate 1.

The San Fernando Basin is the largest
of the four basins in ULARA. It con-
sists of approximately 112, 0^7 acres
and comprises 9O.8 percent of the
total valley fill. It is bounded on
the east and northeast by the San
Rafael Hills and Verdugo Mountains; on
the northwest and west by the Santa
Susana Mountains and Simi Hills; and
on the south by the Santa Monica
Nfountains

.

The Sylmar Basin is located in the
northerly part of ULARA. It consists
of approximately 5»565 acres and com-
prises I+.5 percent of the total valley
fill. It is bounded on the north and
east by the San Gabriel Mountains ; the
topographic divide in the valley fill,
lying between the Mission Hills and San
Gabriel Mountains, divide it on the
west; and to the south it is divided
by the eroded limb of the Little
Tujtinga syncline.

The Verdugo Basin is located to the
north and east of the Verdugo Moun-
tains in ULARA. It consists of approxi-
mately l+ji+OO acres and comprises 3.8
percent of the total valley fill. It
is bounded on the north by the San
Gabriel Mountains ; on the south and
southwest by Verdugo Mountains ; on the
southeast by the San Rafael Mountains;
and on the east by the ground water
divide between the Monk Hill Subarea
of the Rajnnond Basin and the Verdugo
Basin.

The Eagle Rock Basin is the smallest
of the four basins and is located in
the extreme southeast corner of ULARA.
It comprises approximately 807 acres
and consists of 0.6 percent of the
total valley fill.

History of Adjudication

ULARA was established by the JUDGMENT
AFTER TRIAL BY COURT in Superior
Court Case No. 650,079, entitled "The
City of Los Angeles , A Municipal
Corporation, Plaintiff, vs. City of
San Fernando, et al. , Defendants"
signed March lU, 1968 by the Honorable
Edmund M. Moor, Judge of the Superior
Court. Prior to the Judgment, numer-
ous pretrials were held, subsequent to
the filing of the action by the City
of Los Angeles in 1955 and before the
trial commenced on March 1, I966.
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On March 19} 1958, an Interim Order of

Reference was entered by the Court
directing the State Water Rights Board
(now known as the Water Resources Con-
trol Board) to study the availability
of all public and private records,
documents , reports , and data relating
to a proposed order of reference in
the case. The Court subsequently
entered an order on June 11, 1958 » en-

titled "Order of Reference to State
Water Rights Board to Investigate and
Report Upon the Physical Facts
(Section 2001, Water Code)".

A final Report of Referee was approved
on July 27, 1962 and filed with the
Court. The Report of Reference made
a complete study of the geology, inso-
far as it affects the occurrence and
movement of ground water, and the
surface and ground water hydrology of
the area. In addition, the Board
investigated the surface location of

the beds and banks and of the channels
of the Los Angeles River and its tribu-
taries; the areas, limits, and direc-
tions of flow of all ground water
within the area; the quality of the
ground water in the basins; all sources
of water, whether it be diverted,
extracted, or imported, etc. This was
the basis for the Judgment.

The City of Los Angeles has since
filed an appeal with the Court of
Appeals . The City of Los Angeles

'

brief is on file and The Metropolitan
Water District of Southern California
(MWD) has filed a brief amicus curiae
on behalf of appellant. MVTO is now
planning to file a motion for leave
to withdrav; the brief amicus curiae
since the City of San Fernando has

joined its District.

Originally, the defendant's briefs
were due March 2U, 1970, and the
appellant's closing brief due on

July 13, 1970. However, the respon-
dent's brief was filed as of
September 6, 1971, and the appellant's

closing brief is scheduled to be filed

on March 9, 1972. It thus appears

that the appeal in this matter will

not be ready for hearing until in or

about the middle of 1973.

Watermaster Service

Watermaster Service is administered by
the California Department of Water
Resources in accordance with Division
2, Part k, of the California Water Code.
Under Section U025 of the Water Code, the
Department is authorized to divide the
State into watermaster service areas.
Pursuant to Section k026) such service
areas are created from time to time as

rights to water are ascertained and
determined. Particularly where ground
water is concerned, such rights are
usually ascertained or determined by
court decree.

The first watermaster service area was
formed in September 1929 ^^^ the latest
(ULARA) was formed on April I9, I968.
Currently there are 19 such areas con-
trolling surface water diversions in
Northern California and four in Southern
CEilifornia controlling ground water use.

Under the Judgment, the Court appointed
the Department of Water Resources as

Watermaster to assist the Court in the
administration and enforcement of the
provisions of the Judgment, and to keep
the Court fully advised in the premises.

A major task of the Watermaster in
ULARA is that of monitoring ground
water extractions. In accordance with
the "General Information Policies and
Procedures" dated January U, 1971j and

adopted by the Advisory Board, every
ground water pumper reports its ground
water extractions on a monthly basis
on preprinted forms prepared and sup-
plied by the Watermaster. This makes
possible the updating of the water
right accounts (Watermaster Water Pro-
duction SiMimary) by computing the
amount pumped during the previous

-h-



month, the total amount pumped to date,
eind the amount that can be legally-

pumped during the remainder of the
water year. A copy of the updated
acco\int is then mailed to the pumper
each month.

The \iratermaster field staff performs
water meter tests to verify ground
water production reported by the
parties, when requested by any party
to the Judgment or at the discretion
of the Watermaster.

Defective or inaccurate water measure-
ing devices must be repaired within 30
days after receiving written notice of
the results of the test from the Water-
master. A number of ground water pro-
duction tests were performed during
1970-71.

The Watermaster keeps the Court ap-
prised of hydrologic conditions within
ULARA by means of this annual report
and on special occasions by correspon-
dence directed to the Court, both of
which are reviewed by an advisory board
before submittal. In preparing the
annual report, the V/atermaster collects
and reports all information affecting
and relating to the water supply and
disposal within ULARA. Such informa-
tion includes the following items

:

1. VJater Supply
a. Precipitation
b. Imported water

2. Water Use and Disposal
a. Extractions

(1) Used in valley fill area

(2) Exported from each basin
b. V/ater Outflow

(1) Surface

(2) Subsurface

(3) Sewers

3. Water Levels

h. Transfers of Water Rights

5. Watermaster Administrative
Budgets and Costs

6. Compliance and Violation by any
Party in Terms of the Judgment.

7. Ownership and Locations of
New Wells.

In addition to the above duties, the
Watermaster also makes recommendations
as it deems appropriate in connection
with the proper utilization of the water
supply in the underground storage capa-
cities of ULARA.

Advisory Board

Section X, Paragraph 5 of the ULARA
Judgment established an Advisory Board
for the purpose of advising the Water-
master in the administration of its
duties. The duly appointed members of
the Board, as of September 30, 1971,
are:

City of Los Angeles
Gerard A. Wyss (Vice Chairman)
Melvin L. Blevins (Secretary)
Paul H. Lane (Alternate)

City of Glendale
William H. Fell
Arnold W. Jagow (Alternate)

City of Burbank
Alan A. Capon
Martindale Kile, Jr. (Alternate)

City of San Fernando
Robert James (Chairman)
Stuart E. Bergman (Alternate)

Crescenta Valley County Water District
Robert E. Blomquist
Robert Argenio (Alternate)

The Advisory Board may be convened by
the V/atermaster at any time in order to
seek its advice. In addition, the
Advisory Board is also responsible for



revievring with the Watermaster the pro-
posed annual budget and annual report.

During the 1970-71 water year, the
Advisory Board was convened three
times, once on October 6, 1970, once
on February 3» 1971, and once on
February 25, 1971. The October 6
meeting was called for the purpose of
discussing the following items:

1. Election of new advisory board
chaiiroan and vice chairman.

2. Annual report for I969-7O.

3. Gasoline contamination of
ground water in the vicinity
of Forest Lawn, Glendale.

U. Review Watermaster 's "Policies
and Procedures".

As a result of this meeting, the poli-
cies and procedures were revised and
new procedures dated January U, 1971
were filed with the Court and parties.

The February 3 meeting was convened to
review the draft of the 1969-7O annual
report, the 1971-72 budget, and the
final print of the policies and pro-
cedures for watermaster service.

On February 9> 1971 > a major earthquake
occurred in the vicinity of Sylmar
Basin. As a result, a state of emer-
gency was created for the Cities of
San Fernando and Los Angeles with re-
gard to their water and sewer system.
The Watermaster made a field inspec-
tion of the damaged area and subse-
quently called a special meeting of
the Advisory Board on February 25.
The purpose of the meeting was to
report the extent of damages sustained
by the parties as a result of the
earthquake. This meeting set the
stage for approval of a special stipula-
ted agreement which would assist the
City of Los Angeles during the emer-
gency. These items and earthquake
effects on watermaster service are
discussed in subsequent chapters of
this report.

-6-



II. WATER SUPPLY CONDITIONS

The Upper Los Angeles River Area de-
pends upon msmy sources of water to
meet demands brought on by a fast
growth in industry and a continuing
population incresise. At present, the
water supply to ULARA consists of:

precipitation on the watershed which
includes portions of the San Gabriel,
Santa Monica, Verdugo, and Santa
Susana Mountains; ground water that is

in storage within the four basins; im-
ports from the Mono Basin-Owens River
system; and imports frcan the Colorado
River. Soon water from Northern Cali-
fornia will be made available through
the facilities of the State Water
Project.

Precipitation

The Upper Los Angeles River Area has
the climate of an interior coastal
valley and is hotter in the summer and
wetter in the winter than the coaustal

areas which have a Mediterranean type
climate

.

runoff from the watersheds of
Big Tujunga, Pacoima Creek, and
Sycamore Canyon, with the runoff
records which are included in this
report and also to evaluate the
ground water recharge. See Plate 2

for location of precipitation stations.

The 1970-71 water year experienced a
slightly below average rainfall. In
the San Gabriel Mountains, seme sta-
tions received as little as 75 percent
of nonnal. On the average, about 15.57
inches of rain fell on the valley
floor, whereas the mountsdn areas
received approximately 19.33 inches of
rainfall. The 29-year (1929-I957)
average precipitation for the valley
floor and mountain areas are I6.82
€md 21.50 inches, respectively.

Table 1 presents a record of rainfall
at 22 key precipitation stations which
were used to develop the 29-year
average rainfall and are described in
the Report of Referee.

Precipitation varies considerately

throughout ULARA, depending on the
topography and the elevation. Mean
seasonal precipitation varies from
about lU inches at the western end
of the San Fernando Valley to 35
inches in the San Gabriel Mountsdns.
On the average, approximately 80
percent of the annual rainfall occurs
in the four winter months of December
through March.

Quantities of precipitation on the
valley floor and on the hill and moun-
tain areas are evaluated separately.
The valley floor is made up of the
four ground water basins, whereas
the hill and mountain areas comprise
the remaining areas in ULARA. Pre-
cipitation on the hill emd mountain
areas is evaluated to relate the

TABLE 1. PRECIPITATION-^
In inches



-8-



LOCATION OF WELLS AND
PRECIPITATION STATIONS
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Runoff and Outflow from ULARA

The drainage area of ULARA contains

329,137 acres of which 205,709 acres

are hill and mountain areas. The
drainage system in turn is made up of
the Los Angeles River and its tribu-
taries. The surface flow in the
spring originates as : storm runoff
from the hill and mountain areas

;

storm runoff from the impervious areas
of the valley floor; operational
spills of imported water; industrial
and sanitary waste discharge; and
rising water.

Urbanization of the area has rapidly
increased the flow discharge rates in
much of ULARA and as such it is import-
ant to keep abreast of these changes
to nature and its effect on the ground
water basins.

A number of stream gaging stations are

maintained throughout ULARA either by
the LACFCD or the USGS. The Water-
master has selected six key gaging
stations which in effect record major
runoff from the hydrologic areas

within ULARA.

The records presented herein will keep
the i)arties informed as to the magni-
tude of runoff from these various
areas . The stations selected for this
purpose are

:

Station 57C; registers all surface
outflow from ULARA.

Station 118B; registers all re-

leases from Pacoima Dam which
originate in Pacoima Canyon. Runoff
below this point flows to the Lopez
and Pacoima Spreading Grounds and

on down to the Los Angeles River.

Station I68; registers all releases
from Big Tujunga Dam which collects
runoff from Tiajunga Canyon north-

easterly of the dam. Runoff
below this point flows to Hansen
Dam.

Station 252; registers flow from
Verdugo Canyon plus flows from
Haines, Dunsmuir, and Pickens
Canyons

.

Station E-285; registers flow from
the westerly slopes of Verdugo Moun-
tains and some flow east of Lanker-
shim Boulevard. It also records any
releases of reclaimed waste water
discharged by the City of Burbank.

Station 300; registers all flow
west of Lankershim Boulevard plus
outflow from Hansen Dam that is not
spread. These records also include
releases from Sepulveda Dam, which
may include extractions from
Reseda wells.

The location of these key gaging sta-
tions are shown on Plate 2. The mean
daily discharge rates for these six
gaging stations during 1970-71 are
summarized in Appendix C. In addition.
Table 2 summarizes the monthly flows
for each of the gaging stations and
compares the 1970-71 water year with
the 1969-70 water year which was a very
dry year as evidenced by the runoff
quantities.

The February 9 earthquake made its mark
on runoff and outflow from ULARA. Fol-
lowing the earthquake, an assessment of
the damages to the upper and lower Van
Norman Dams prompted the City of Los
Angeles to take immediate steps to
increase normal outflow from both reser-
voirs. V/ater was spilled at a variety
of places into flood control channels,
the Los Angeles River and the Tvijunga

Spreading Grounds. In addition, water
was transferred to other storage loca-

tions in the vicinity of the San
Fernando Valley.

-10-



TABLE 2. MONTHLY RUNOFF AT SELECTED
In acre-feet

GAGING STATIONS-?/
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Ground Water Recharge

Local precipitation can have a marked

influence on the ground water supply

and water in storage. However, there

is a wide variation in the annual

amount of runoff as a result of

changes in both precipitation and re-

tentive characteristics of the water-

shed.

The accelerated urban development in

ULARA has resulted in much of the rain-

fall being collected and routed into

paved channels which discharge into

the Los Angeles River and subsequently

is carried out of the basin. Plate 2

depicts the lined channels within

ULARA.

To somewhat overcome the rapid outflow

due to urbanization, Pacoima Dam and

Hansen Dam, originally built for flood

protection, are currently being utili-

zed to regulate storm flows for the

purpose of recapturing the flow in

spreading basins operated by the Los

Angeles County Flood Control District

(LACFCD) as well as the City of

Los Angeles.

The LACFCD operates four spreading
basins: Branford, Hansen, Lopez, and

Pacoima Spreading Grounds. The City

of Los Angeles, in turn, operates the

Tujunga and Headworks Spreading
Grounds. Plate 2 shows the location
of these spreading basins. The

spreading grounds operated by the

LACFCD are utilized for spreading
native water, whereas the spreading
grounds operated by the City of Los

Angeles are utilized to spread Owens

River and native water, spillage
from the Chatsworth Reservoir, ground
water effluent, and the discharge

from the Reseda wells. Table k

summarizes the spreading operations

for the 1970-71 water year.

There was a sharp increase in the

amount spread following the earth-
quake of February 9« Wherever
possible, water released from the

various dams was spreeid. The Water-

master inspected and evaluated the

City of Los Angeles' spreading
operation of Owens River water.

The evaluation is covered in Chapter

IV of this report.



Ground Water Table Elevations Waste Water Reclamation

During the 1970-71 water year, the

Watermaster collected and processed
data to determine prevailing ground
water conditions in ULARA. The
Watermaster collected ground water
level contour ineps from the Los

Angeles County Flood Control District

and the City of Los Angeles in order

to present the ground water table

elevations for the spring and fall of

1971 and the change between the fall

of 1970 and fall of 1971.

Ground water conditions during the

spring and fall of 1971 are depicted
by Plates 3 and h, respectively. Data

for lines of equal ground water eleva-

tion for Sylmar, Chatsworth, and Santa

Monica Foothills v/ere obtained from

the City of Los Angeles. Data for the

rem.aining area was obtained from the

LACFCD.

The reclamation of waste water can

provide a relatively economical source

of water for irrigation, industrial,
recreational, and ultimately, domestic

use. Four waste water treatment
plants are in operation in ULARA, and

two are in the beginning stages of con-

struction. See Plate 2 for locations.

A tabulation of the operating waste

water reclamation plants is shown

in Table 5.

The Los Angeles -Glendale Waste Water
Reclamation Plant project is scheduled

for bid opening on or about February 1,

1972; a start of construction date of

April 15, 1972; and an on-line date of

spring of 197^ at which time it will
provide 12.5 mgd of treated effluent

to Griffith Park for irrigation and

2.5 mgd to the City of Glendale for

cooling water for its steam plant.

Change in ground water elevation from
fall of 197c to fall of 1971 as pre-

sented in Plate 5 indicates the effects

of spreading and ground water extrac-

tions. The areas around Hansen and

Tujunga spreading basins show a drop

of water levels as expected. A cur-

tailment of ground water extractions
is shown as a rise in water levels in

and around the City of Los Angeles'

Pollock, wells which in recent years

have dropped in production by 5>000
acre-feet; the City's Headworks and

North Hollywood wells which dropped

by 3,600 and 9,000 acre-feet, respec-

tively; the City's Reseda wells which

dropped by 1,100 acre-feet; and

finally, the City's Mission wells

which decreased slightly and the City
of San Fernando wells which decreased

by 2,000 acre-feet due to inoperative

water systems and wells following the

February 9 earthquake.

In addition to the plates, Figures 1

and 2 depict the water levels at key

wells located within ULARA. Plate 2

shows the location of key wells.

The Sepulveda Basin Water Reclamation
Plant is currently under contract with

preliminary grading completed January

11, 1972. The portion being construc-

ted is the first of five modules of UO

mgd each and is scheduled to go on-line

May I97U. At that time, it will pro-

vide treated effluent to the Sepulveda

Basin Recreation Area for Irrigation.

TABLE 5. WASTE WATER RECLAMATION PLANTS

Quantity treated,
in acre-feet

San Fernando Basin
City of Burbank
City of Los Angeles
Valley Settling Basins

Indian Hills Mobile Homes
Verdugo Basin

Crescenta Valley County
Water District 107c/

a/ Cooling towers used 2,092 acre-feet, balance to
Los Angeles River,

b/ Applied 12 acre-feet to irrigation, balance to
city sewer,

c/ Used for land irrigation.
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1 PLATE 4
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Water Quality

During the 1970-71 water year, progress
was made toward abating gasoline pollu-
tion near Forest Lawn Cemetery. The
history of this major water quality
problem was described in the I968-69
and 1969-70 Watermaster reports.

The Western Oil and Gas Association
(WOGA) has continued its efforts to
abate the pollution. The California
Regional Water Quality Control Board,
Los Angeles Region, and the State
Water Resources Control Board are
exercising leading roles to insure
effective and expeditious abatement.
The Department of Water Resources has
advised the Boards regarding the tech-
nical aspects of abatement. The City
of Los Angeles Department of Water and
Power (LADVJP) and WOGA have maintained
an effective monitoring program in the
area of gasoline pollution.

As of November 1, 1971, WOGA has:

(1) improved on monitoring of the
areal extent and depth of free gaso-
line, and of the presence of taste
and odor in ground water; (2) contin-
ued pumping of water from several sink
wells to prevent the spread of free
gasoline; (3) continued removal of
gasoline from skimmer-pump wells ; and
(U) will attempt to remove all traces
of residual gasoline taste and odor
in the ground water basin.

Traces of free floating gasoline
(less than 1.0 inch) are still evi-
dent at Wells W-26, W-50, and W-63
in the San Fernando field, at Wells
W-52 and W-53 in the Rosslyn field,
and at W-3 and \-l-k in the Cox field.
Free gasoline has seldom been detected
at the Newman field during the past
year. Gasoline odors are still
present in the Newman, Cox, and
Rosslyn fields; at Wells F-2, 3, h,
and 6; and at W-U2, k5, and 5U along
San Fernando Road (Figure 3.)i/

Because of the decline in water levels
in the gasoline -polluted area, pumping
rates at the Cox, Rosslyn, and San
Fernando fields have been reduced to
the following levels, as of late
September 1971:-/

Field Well No . Rate, in gpm

Cox

Rosslyn
San Fernando

W-3
w-U
W-U7
w-52
w-50
w-63

35.0
1I+.3

11.5
60.0
13.8
kh.o

Wells W-37 and W-58 are pumped occasion-
ally at about 53 and IO6 gpm, respec-
tively, to keep them on a standby basis.

Gasoline recovery has decreased consider-
ably since October 1970. Free gasoline
removed from November 1970 through
October I97I was 1,291 gallons. Includ-
ing an additional 70^, to account for
dissolved gasoline, and losses by
evaporation or aeration, total removal
of gasoline would be about 2,200 gallons.

According to WOGA, the total removal of
free and dissolved gasoline since the
start of the cleanup program has been
about UUjOOO gallons through October 25,
1971.

WOGA reports that almost all removable
free gasoline has been removed, and
pellicular gasoline retained by the
sediments is being biodegraded by
Pseudomonas and Arthrobacter bacteria.
V/OGA is monitoring bacterial densities
as cleanup progresses.

1/

1/ Western Oil and Gas Association, Los
Angeles, California. "Progress Report
to Los Angeles Regional Water Quality
Control Board on Amelioration of Ground
Water Contamination by Gasoline near
San Fernando Road in Glendale and Los
Angeles". Unpublished Report.
November 1971.
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in. WATER USE AND DISPOSAL

Water delivered for use in ULAEIA is

either imported water, local ground
water, local surface diversions, or a

mixture, depending on the area and
water system operation. During the
1970-71 water year, water purveyors in
ULARA served approximately 3^5,800
acre-feet of water to their customers.
Of this total approximately 96,600
acre-feet were extracted and the re-
maining 2^9,200 acre-feet were im-
ported. The basin contains 579 wells
of which 180 are active, and 399 are
inactive. During 197O-7I, 13 were
drilled and 10 were destroyed.

The adjudication of ground water
rights in ULAEIA restricted all ground
water extractions effective October 1,
1968. On that date, ground water
extractions were restricted to approx-
imately 10U,000 acre-feet per water
year. This amounted to a reduction of
approximately 50,000 acre-feet below
the previous 6 years average.

Under the Judgment no determination
was made regarding overdraft or sur-
plus in the Eagle Rock Basin. There-
fore, no restrictions on ground water
extractions are imposed on the Eagle
Rock Basin.

Except for Sparkletts Drinking Water
Corporation and Deep Rock Artesian
Water Corapajiy, there are no parties
to the Judgment that extract water
fraa Eagle Rock Basin. The safe
yield of the basin, under 196^4-65

conditions, was set at 70 acre-feet.

The restriction on ground water ex-

tractions together with the slightly
below average rainfall and the de-
activated San Fernajido wells damaged
by the earthquake, has resulted in a

record (second to last year's) im-
portation of water to ULARA.

Figure k graphically illustrates the

animal ground water extractions and
total water iinported to ULARA begin-
ning with I9W+-U5 water year. Note
the change during years I968-69
through 1970-71.

It can also be noted that for the 10
years before "Restricted Pumping",
imports exceeded extractions by 50,000
to 60,000 acre-feet per year and that
for the three water years I968-69-
1970-71, the difference jumped to be-
tween 120,000 to 142,000 acre-feet.
Due to restricted pumping in ULARA,
any substantial increase in water
demand in the future will show in an
increase of imports only.

Figure 5 provides another graphical
analysis of the monthly relationship
between rainfall, ground water extrac-
tions, and imported supply. This
graph is representative of the entire
ULARA and not a specific ground water
basin within ULARA. The precipitation
values were obtained from those sta-
tions that are located on the valley
floor. (See Table 1.)

Ground Water Extractions

By letter dated April 26, I968, the
Watermaster informed all parties that
were known to be active, that ground
water extractions within ULARA would
be reduced and controlled by the
Watermeister in accordance with the
Judgment. The ULARA Judgment limits
the amount of ground water each party
can extract annually frcjn each of the
separate bsisins to an amount referred
to as "Restricted Pumping".

Table 6 presents a balance sheet which
sxunmarizes each party's water account
by listing its "Restricted Puaiping"

(see Appendix A for any changes);
allowable carryover frcci 1969-7O;
su:iy additional allowable jjumping as
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TABLE 6. RESTRICTED PUMPING AND QUANTITIES EXTRACTED AND ASSIGNED
In acre-feet



the results of a water right assignment;
amount of ground water extracted during
the 1970-71 water year; and the amount
that can be carried forward to the
succeeding water year.

In order to provide flexibility in the
control of ground water extractions,
the Judgment contains various provisions
which allow parties to carry over into
the succeeding water year a portion of
their unused water right and, in some
cases, to overextract. This flexibi-
lity clause was provided to assist the
parties in meeting unforseen emergen-
cies in water demands. One provision
allows parties to carry over fran one
water year to another any unused
"Restricted Pumping" up to an amount
not to exceed 10 percent of their
"Restricted Pumping".

The flexibility clause also allows
parties to overextract up to an amount
equal to 10 percent of their "Restric-
ted Pumping". However, any overextrac-
tion will be deducted from the "Restric-
ted Pumping" in the succeeding water
year. Chapter IV contains additional
information on this provision.

In addition to the flexibility clause,

the City of San Fernando is allowed,
by the Judgment, to exceed its assigned
"Restricted Pumping" in Sylmar Basin.
The additional allowance for the City
of San Fernando is described in the
Judgment as "Physical Solution-Sylmar
Basin". This provision allows the
City of San Fernando to extract
up to 850 acre-feet of water per year
in addition to the amount that it has

received under its "Restricted Pumping".
If the City of San Fernando takes

,

diverts, or extracts water in addition
to its "Restricted Pumping", it must
immediately notify the City of Los
Angeles and the Watermaster in writing,
and the City of Los Angeles must reduce
its extractions in an amount equal to

the amount that the City of San

Fernando has exceeded its rights

.

Chapter IV describes the 1970-71

operation.

The Judgment, in Section IV, also
allows various parties to divert and
extract water from the San Fernando
Basin in accordance with the terms and
conditions of the stipulated Judgments
between the City of Los Angeles and
said parties (Case No. 650,079). The
City of Los Angeles, in turn, shall
deduct from its "Restricted Pumping"
for each year, the aggregate amount of
water extracted pursuant to the separate
stipulated Judgments.

At the commencement of each water year,
the City of Los Angeles advises the
Watermaster of the estimated amount of
water each party to the stipulated
Judgments will pump during the water
year (see Appendix A). The City then
reduces its extractions in the San
Fernando Basin in an amount equal to
the estimates. For each subsequent
year, the City of Los Angeles will
reduce its extractions by the amount of
water that said stipulated parties

'

extractions exceeded the estimates for
the preceding year. Should the stii)u-

lated parties' extractions be less than
the estimate for that year, the City of
Los Angeles may increase its extrac-
tions by that amount in the next
succeeding year.

The February 9th Earthquake resulted

in such heavy damage to the City of

San Fernando 's water facilities and

the City of Los Angeles ' terminal
storage complex at Van Norman Reser-

voir, that cheinges in allowable

ground water extractions for these

two parties were required. As a

result, the City of Los Angeles will

be allowed to exceed its "Restricted

Pumping" in the San Fernando Basin
pursutint to the "Stipulation for

Emergency Spreading and Extraction"

which is reproduced in Appendix A.

Table 6 shows a separate accounting

of this item. The City of San

Fernando, in turn, will be allowed

to extract the unused 1970-71 water
right balance of 1, 526.06 acre-feet

in the ensuing three water years.
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A further explanation of this authori-

zation is discussed in Chapter IV.

The metered ground water production

from each active well is listed by

basin and by party in Appendix B,

Table B-1. This tabulation presents
the total ground water production as

reported by each party. Plates 6 and

7 depict the service area wherein
each party delivers its water supply.

Extractions by Nonparties

In order to keep the parties and the
Court apprised of all the ground water
extractions within ULARA, the Water-
master has attempted to seek and
collect information on nonparty ground
water extractions. A nonparty is an
entity which was not named in the ULARA
water right suit. These nonparties
and parties which were dismissed by
the court do not come under the juris-
diction of the Watermaster.

To the best of the Watermaster 's

knowledge, and information on hand,

the Western Oil and Gas Association
and The Metropolitan Water District
of Southern California are the only
nonparties extracting ground water
within ULARA. The VJatermaster has
approved these operations which are

necessary for the control of gasoline
pollution at Forest Lawn and the
construction of the San Fernando
Tunnel of the MVJD Foothill Feeder.

No report on ground water extractions
is made as to the parties dismissed
fron the action: Glenhaven Memorial
Park, Incorporated; Los Angeles County
Waterworks District No. 21, etc.,
which are still active pumpers in the
hill and mountain areas of ULARA.

Ground water extracted by The Metro-
politan Water District of Southern
California (MVJD) and Western Oil and
Gas Association is shown in Table 7.

TABLE



requirement for a survey. If the well
is suspected of being abandoned or de-

stroyed, the Watermaster will attempt

to tag the well, requesting that the

owner inform the Watermaster of his
intentions. In this manner, the owner
may be informed of the proper methods
of destroying the well. Each party
is required to notify the Watermaster
whenever a new well is drilled.

The City of San Fernando suffered ex-

tensive damage to its water system
due to the February 9 earthquake.
Of their seven wells one was cooi-

pletely destroyed, two had to be
capped, euid four are still operating.
The destroyed well, (well No. 7) has
since been replaced by well No. 7A
which was drilled by the U.S. Corps
of Engineers under Public Law 9I-606.

SLate well numbers that identify each
water well in ULARA are derived from a
system based on the U.S. Public Land
Survey. Each number consists of tovm-
ship and range designation, a section
number, a letter representing the
UO-acre tract in which the well is sit-
uated, a sequence number indicating the
chronological order in which the well
number was assigned, and a letter

representing the base and meridian. The
last letter is frequently omitted from
well numbers in a single area because all
wells there share a single base and merid-
ian. Well numbers are assigned by the
Watermaster.

The components of well No. 1N/iUw-12C03S,
for example, are identified in the fol-
lowing breakdown:

<5*^

IN

x«^*

lUW 12 c 03

The derivation of the components is illustrated below;

R I7W

T3N
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Imports and Exports of Water

Residential, commercial, and industri-
al expansion within the ULARA requires
the importation of additional water
supplies to supplement that which is

provided by the ground water basins.
The City of Los Angeles and the Metro-
politan Water District of Southern
California (MWD) have kept abreast of
this demand by continuing to expand
their facilities for the importation
of water.

The City of Los Angeles now has a
second aqueduct capable of bringing in
an additioneuL supply of Owens River
and Mono Basin water at the rate of
more than 130 million gal Tons a day.

In addition to the City's aqueducts,
the Colorado River aqueduct construc-
ted by MWD, delivers water to the
Cities of Burbank, Glendale, and Los
Angeles. Also, during the 1970-71
water year, MWD delivered Colorado
River water to the City of San
Fernando on an emergency basis, due
to the damage sustained by San
Fernando 's water system and wells
during the February 9> 1971 > earth-
quake. On November 9> 1971> by unani-
mous approval of a resolution by the
Board of Directors of MWD, the City of
San Fernando became a member agency
of MWD. Thus , San Fernando can nov;

obtain supplemental water on a perman-
ent basis from MWD supplies and parti-
cipate in all programs for future
development and distribution of such
water.

The Crescenta Valley County Water
District and La Canada Irrigation
District also import Colorado River
water through the facilities of the
Foothill Municipal Water District,
which is a member agency of MWD.

State VJater Project water from north-
ern California will be delivered to
Ml-ro at Castaic Reservoir through the

MWD Foothill Feeder to the Joseph
Jensen Water Filtration Plant in
ULARA on or about April 1, 1972.

The date for initial delivery was set
back because of the damage sustained by
the nearly completed Filtration Plant
during the February earthquake.

Exports from ULARA, exclusive of
sewage, are limited to the City of Los
Angeles, which exports water consist-
ing of imported water and ground water.
Table 8 summarizes the nontributary
imports and exports from ULARA. Ground
water imports and exports within and
out of ULARA are listed in Table 9'.

Facilities for importing nontributary
v:ater are depicted on Plate 6, page 31.

Physical Data by Basins

In order to comply vrith the Court's

directive, the VJatermaster has collec-

ted and summarized data on Table 9
which show the water supply and dis-

posal in each of the basins.

The information for Table 9 was sub-

mitted by the parties. In instances
where estimates were made, such as

water delivered to hill and mountain
areas, sewage exported, etc., esti-
mates were made by the parties and
based upon methods consistent with
previous estimates computed by the

State Water Resources Control Board

(SWRCB) for the San Fernando Valley
Reference. The Watermaster likewise
made computations of subsurface out-
flows based on similar computations
made by the SVJRCB.

Some of the figures submitted for
Table 9 ^re partially estimated due

to the lack of information at the
time of submittal. However, the ac-

tual figures based on measured values
are subsequently submitted to the

VJatermaster for its permanent record

file. The revised data is available
at your request from the Watermaster.
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Table 8. ULARA IMPORTS AND EXPORTS

Source and Agency
Quantity,

1969-70
in acre-feet

1970-71

IMPORTS

Colorado River Water



SUMMARY OF WATER SUPPLY AND DISPOSAL BY BASINS
In acre-feet

SAN FERNANDO BASIN

V/8ter source
and use



SUMMARY OF WATER SUPPLY AND DISPOSAL BY BASINS
In acre-feet

(Continued)

VERDUGO BASIN

Water source
end use

: Crescents Valley : City of : La Canada Irri- : City of

: County Water District : Glendale : Ration District : Los Angeles

Extractions

Total quantity
Used in Valley Fill

3,027
2,931

3,l4l49

3,UU9
6,1*76

6,380

Imports

Colorado River Water
Owens River Water
Ground water from

San Fernando Basin

Exports

Water delivered to hill
and mountain areas

Colorado River Water
Owens River Water
Ground water

Water outflow

Surface
Subsurface:

to Monk Hill Basin
to San Fernando Basin

Sewage

1,1*09 3,51*0

1*,672

398

911

1,195

951
5,686
951

1«,672

303





IV, ADMINISTRATION OF THE JUDGMENT

The Department of Water Resources as

Watermaster in the Upper Los Angeles
River Area, administers the Judgment
and keeps the Court fully advised and

apprised of einy violations or changes
in eidministration.

Assignments of Restricted Pumping

In accordance with the provisions of
the Judgment, the Watermaster records
all changes of ownership, transfer, or
assignment of Restricted Puriping

rights. Table 10 lists all assign-
ments, parties, and amounts involved.
Appendix "A" records the documents

used to assign Restricted Pumping
rights by each of the parties as of
September 30, 1971. During the 1970-
71 water year, the City of Los Angeles
submitted estimates on the amounts to

be extracted by those parties having
separate stipulated Judgments with the
City of Los Angeles. The clause,
which allows the parties with stipu-
lated Judgments to extract ground
water under the City of Los Angeles'
Restricted Pumping right, is covered
by Section V, Paragraph 2 of the
Judgment. The City of San Fernando
did not exercise its right to purchase
water from the City of Los Angeles

TABLE 10. ASSIGNMENTS OF RESTRICTED PUMPING

Party
Assignment and amount,

in acre-feet Party-

San Fernando Basin

Pursuant to Stiiiulated Judgments



pursuant to the "Physical Solution-
Sylmar Basin", which is described in
Section VII, Paragraph 2 of the
Judgment

.

In addition to the Cities of Los
Angeles and San Fernando, a number of
parties availed themselves of the
opportunity to license water rights
to meet their water demands.

In order that a water right license
or sale agreement be in force during
the water year, it will be the Water-
master's policy that it be signed
before or during the water year in
question. Failure to submit a
license or sale document with the
Watermaster by August 31 of the water
year in question may be considered as
evidence that such an agreement was
never consummated during such water
year.

Overextractlons

In restricting ground water extrac-
tions in ULAEIA, it was foreseen that

there would be unavoidable fluctua-
tions in water usage occurring from
year to year. Therefore, the flexi-
bility clause was included in the
Judgment which allowed each party to
vary its extractions within reasonable
limits so that it could pump more or
less than its "Restricted Pumping",
with equivalent debits or credits
being applied to its extractions in
the subsequent water year.

The provisions described in Section
VIII of the Judgment, allows each
party a flexibility of 10 percent of
its Restricted Pumping right. In other
words, a party may underpump or over-
pump by ten percent of its Restricted
Pumping and in the succeeding water
year increeise or decrease (whichever
is applicable) its pumping by the
same amount. Table 11 summarizes all
overextractions and violations of the
Judgment

.

Of the 9 parties that exceeded their
allowable extraction for 1970-71,
five were in violation of the Judgment.

TABLE 11. OVEREXTRACTIONS
In acre-feet—m

—

Restricted
Pumping^

—r?i
Allowable

carryover fran
1969-70

TD
Allowable

extraction 1970-71
(l)-(2)=(3)

TT —
U)
—

Asouiit
1^

leV

m
In percent

Z~(5)Hi)Jioo-(7)

San Fernando Basin

Livingston-Graham, Inc.
Los Angeles, City of
Mena, John and Barbara
htonterla Lake Association
Southern Service Company, Ltd.

Sportsmen's Lodge, Inc.
Walt Disney Productions

Sylmar Basin

Brown, Charles T.
Church of Jesus Christ of the

Latter Day Saints
Los Angeles, City of

550.00
59,53'*.002/

0.00
0.00

130.00

38.00
1,900.00

0.00
6,581.37

1.92
13. U6
''t.37

30.83
0.00

62,152.00 - 6,671.95

591.71
181.72

2,836.00

6^,990.00

765.73
- 7,^57.^

550.00
52,952.63

1.92
13. '*6

85.63

7.17
1,900.00

55,'t80.05

- 591.71
2,636.28

2,052.27

57,532.32

669.37
53,931.55

0.96
0.00

85.93

19.16
1,97'«.67

56,681. 6U - 1,201.59

U9.37
, ---^t/

978.921/ 6,325.70i/

13M
0.30

11.99
71*. 67

0.00
0.00
13.00

^®°c/

1.55^^
- s/
-5/

0.23

31.55*^

212.81
2.61*5. 35

2,870.28

59,551.92

80lt.52

9-07

818.01
2,019.60

a/ Refer to Column (l)+(3). Table 6.
b/ Computed as 10 percent of Column (1) unless otherwise noted.
c/ Party entitled to extract ground water per atipulated Judgment with City of Loa Angelea. The City will, in aucceedlng water year,

decrease ita extractions by the amount of the overextraction ahown ureler Column (5).
d/ Includes 1077 acre-feet of spreading credit pursuant to "Stipulation for Emergency Spreading and Extraction",
e/ Not to be considered an overextraction per se, a« the "Stipulation for Einergency Spreading and Extraction" permlta the City of

Loa Angeles to overextract.
f/ For City of Ics Angeles, the allowable overextraction is 10 percent of its "Restricted Pumping" shown in Column (1) of Table 6.

g/ Party In violation of the Judgment either as a result of having a zero water right or having exceeded Its allowable extraction
by 10 percent of its "Restricted Pumping" shown in Column (l).
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The parties in violation eure subject

to court action. Reccoanendations are

discussed under "Findings, Determina-
tions euid Recoimnendations by the
Watermaster.

Table 11 also lists two parties that
are subject to the Stipulated Judgment
with the City of Los Angeles. These
parties' extractions, in excess of the
estimates submitted by the City of
Los Angeles, will be adjusted against
the City's Restricted Pumping right
during the 1971-72 water year. As

such, the peirties in question are not
considered to be in violation of the
Judgment

.

Findings, Determinations and
Reccmmendations by the Watermaster

The Watermaster finds five parties in
violation of the Judgment &s a result
of overextractions diiring the 1970-71
water year and recamnends action by
the Court be brought only against the
Church of Jesus Christ of the Latter
Day Saiints.

This party was also in violation of
the Judgment for the I968-69 and
1969-70 water years. On or about
March 2, 1971, the Watermaster ad-

vised them by letter that they were
in violation of the Judgment. To
date, the Church has made no apparent
effort to obtain Restricted Pumping
rights to cover its ground water ex-

tractions during the I968-69, 1969-

70, and 1970-71 water years.
Monteria Lake Association, Inc. did
not extract any ground water during
the 1970-71 year; however, their ac-

I count continues to show an overex-

I

traction as a carryover from I968-69.
' On March 5, 1971, they were advised,

I
by letter frcm the Watermaster, that

should they not eliminate the deficit

,
from their account by September 30,

I 1971 » the Watermaster would recom-
1 mend to the Court that action be
' taken against them. Therefore, the

Watermaster does hereby recommend

that the Court take the necessary
action against Monteria Lake
Association, Inc.

Chsirles T. Brown Company emd Sports-
men's Lodge, Inc. were also in viola-
tion of the Judgment due to an over-
extraction during the I969-7O water
year. However, no action is recommen-
ded by the Watermaster inasmuch as

these two parties have leased water
rights in an attempt to offset their
overextraction. In addition, the
Watermaster has on file correspondence
frcm these two parties which shows

that they eire making a great effort to

obtain additional Restricted Pumping
rights to cover their overextractions.

As to the one remaining party who over-
extracted in violation of the Judgment,
the Watermaster also does not recommend
action be taken. John ajid Beirbara Mena
extract less than 1 acre-foot a year
for domestic purposes.

The City of Los Angeles, as a result

of the February 9, 1971 earthquake

damage sustained by its water system
and reservoirs, mainly, the Van Norman
complex, requested permission for the

removal of the 10^ flexibility restric-
tion on ground water extractions, as

it applies to the City of Los Angeles.

The matter was considered and approved

by the ULARA Advisory Board on Feb-
ruary 25, 1971. A Stipulation for
Emergency Spreading and Extraction
and Order Thereon, (see Appendix A)

was filed along with the Watermaster '

s

recommendation with the Court on June

16, 1971, and ordered by the Honorable

Charles A. Loring, Judge of the Su-

perior Court, on June I6, 1971.

Said stipulation provides that the

City of Los Angeles may spread excess

Owens River water into its spreeuiing

grounds in the Saji Fernando Basin but

not to exceed 22,000 acre-feet in any

water year. It further provides that

the City of Los Angeles may extract

from the San Ferneuido Basin in addition

kl-



to extractions and diversions per-
mitted by the Judgment, an amount of
water equal to the amount spread plus
"the amount heretofore spread on an
emergency basis following the earth-
quake of February 9, I97I.

"

Following the earthquake, which occur-
red at 6:01 a.m. on February 9> 1971,
the City of Los Angeles took immediate
steps to empty Van Norman Reservoir.
Water was spilled at numerous places
into flood control chaxinels which sub-
sequently drain to the Los Angeles
River.

By 8:35 a.m., spreading had commenced
at the Tujunga Spreading Grounds.
SpreEiding of imported water from Van
Normem Reservoir continued through
February 12, by which time 399 acre-
feet of water had been spread. The
Watermaster made a study of the data
which was submitted by the City in
substantiating the amount spread. The
Watermaster has credited the City with
399 acre-feet of Owens River water
spread during the month of February.

In addition to spreading at the
Tujunga Spreading Grounds, the City
also spread Owens River water diverted
from the Los Angeles River at its
Headworks Spreading Grounds. During
March I97I the City spread 1,U88 acre-
feet of water in its Headworks Spread-
ing Grounds. It was estimated, based
on historical records of the normal
flow in the river during this period,
that 570 acre-feet of the quantity
spread resulted from the releases of
Owens River water from Van Normaji

Reservoir into the Los Angeles River
system. The City subsequently
spread 678 acre-feet of water during
the month of April of which 108 acre-
feet was considered as Owens River
water. The City submitted data
relating to the amount of water
spread during March and April. The
Watermaster in turn reviewed, analy-
zed, and credited the City with 570
acre-feet of water during the month
of March and IO8 acre-feet during the
month of April. As a result of I97O-7I

spreading of imported water pursuant to
the "stipulation for Emergency Spread-
ing and Extraction", the City of Los
Angeles was credited with 1,077 acre-
feet of water which was applied toward
the City's extractions during the same
water year.

The City of San Fernando, through no
fault of its own, was deprived the use
of its water system and ability to
extract its full entitlement of water
right during the 1970-71 water year
because of the earthquake.

During the February U, 1972, ULARA
Advisory Board meeting, a motion was
made and approved that the City of San
Fernando be allowed to extract its un-
used water right in the subsequent 3
water years. The Watermaster concurs
with the Advisory Bo£u:^'s recommenda-
tions and deems it appropriate and equi-
table that the City of Sem Fernando be
allowed to carry over its unused
"Restricted Pumping" because of the
emergency conditions that prevailed
subsequent to the earthquake and which
prevented it from pumping its propor-
tionate share of ground water from
the Sylmar Basin.

In view of the earthquake damage sus-
tained by the City of San Fernando,
and its inability to extract is water
rights, the Watermaster hereby ap-
proves, subject to continuing juris-
diction of the Court, that San Fernan-
do be allowed to carry over for
extraction in the three subsequent
water years a total of 1,526.06 acre-
feet of water which it was unable to
utilize during the 1970-71 period.

Excerpts from reports describing water
system damages sustained by the Cities
of San Fernando and Los Angeles are
presented in Ajjpendix E. The City of
Los Angeles ' report entitled "Eeirth-

quake Emergency Report, Water Systems"
February 1971 and the City of San Fer-
nando 's report entitled "Report on the

City of San Fernando 's Water Supply
System" November 1971 are filed in the
Watermaster' s office.

-1^2-
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V. ADMNISTRATIVE COSTS

The Upper Los Angeles River Area was
established as a "Watermaster Service
Area" in accordance with Part U, Divi-
sion 2, of the Water Code of the State
of California. Pursuant to the provi-
sions of Section U201 thereof, the
cost of watermaster service is payable
one-half by the State and one-half by
the parties. Thus, the parties are
assisted by the State in their endeavor
to distribute the waters of ULARA in
the most economical way.

The Judgment, on the other hand, des-
cribes the procedures for apportion-
ing the costs among the parties and
how it should be collected. It

requires that each year, the Water-
master prepare a proposed budget
covering the forthcoming July 1 to
June 30 fiscal year. Please keep in
mind that watermaster service and the
annual report are on a water year
basis, i.e., October 1 through Septem-
ber 30.

The Judgment also provides that the
parties ' share of the budget be borne
by each party in the' proportion that
its "Mutual Prescriptive Right" bears
to the toteil "Mutual Prescriptive
Right" of all parties in ULARA. How-
ever, no party having 50 acre-feet or
less of "Mutual Prescriptive Right"
shall be assessed any charges.

The Watermaster is required to include
the proposed budget and its apportion-
ment in the annual report, so that they
may be reviewed and approved by the
Advisory Board on or about February 1

of each year. The proposed budget is

subsequently mailed to the parties as

part of the annual report on or before
March 1 of each year. If there are any
objections to the proposed budget,
they must be presented in writing to
the Court and to the VJatermaster with-
in 30 days (on or before March 31

)

after the mailing of the annual report.
If no objections are received, the
proposed budget becomes final.

Invoices are mailed on or about April 1
and all payments must be received,
whether objections are filed or not,
Avithin 60 days (on or before May l)

after mailing of the annual report.

APPROVED BUDGET FOR 1970-71

In accordance with the Judgment, the
Watermaster submitted the proposed
budget for the fiscal year July 1, 1970
through June 30, 1971 as part of its
1968-69 annual report. The tentative
budget and annual report were reviewed
and approved by the Advisory Board on
February 2, I97O.

The parties had 30 days after the mail-
ing of the annual report to submit their
objections to the proposed budget. No
objections were received by March 31

»

1970 and the proposed budget became
final. Table 12 presents the I97O-7I
budget as approved by the Advisory
Board and parties

.

TABLE 12. APPROVED BUDGET FOR 1970-71

TOTAL BlIDGBT

On«-hAlf p«arttble by 3tBt«

Ont-biLlf parable by p«rti«i

to .Aid^ant
Uti •itiBfttad fuodt on hSDd J\ilj I, 1970

iteouat to b« blU«d
- 3,000

* 9.58B

Approved : Dftt«

:

2^

"^ '^^^'^'^^'^'^

Ststc of CUlforsl*
Iba Itoiourc«t Ac«oc7

DDVUniBR Cr HATB) IBODRCIS
loutkani Dlitrlet

jMaa J. Doodr
Dlitrict B«iniar
Southani Uatrlct
and WatifaitT
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Invoices for each party's proportionate

share of the budget were mailed on or

about April 1 and all payments were

received prior to the deadline of

May 1, 1970. Each party's proportion-

ate share of the 1970-71 budget is

shown on Table 13 . A recapitulation

for the Cities of Glendale and Los

Angeles is made since they are billed

in two separate basins.

During the third year of watermaster

service the work load leveled off and

decreased somewhat. As a result, the

expenditures in I97O-7I Vere slightly

lower when compared with the I969-7O

fiscal year.

Income and expenditures for water-

master service during the 1970-71
fiscal year are shown in Table lli-

In accordance with the California
Water Code, any credit or debit

balance remaining at the end of the

fiscal year is carried forward into

the succeeding fiscal year. The

parties ' share of the carryover into

the 1971-72 fiscal year totaled

$3,25^.75.

TABLE 13. APPORTIONMENT OF PARTIES'

SHARE OF 1970-71 BUDGET

Party



APPROVED BUDGET FOR 1971-72 TENTATIVE BUDGET FOR 1972-73

The tentative budget for the fiscal

year July 1, 1971 » through June 30,

1972, was submitted by the Watermaster

for review and approval by the Advisory

Board on February 3, 1971. The parties

had 30 days after the mailing of the

annual report for submitting their

objections to the proposed budget

which was made a part thereof.

No objections were received by March

31, 1971, and the budget became final.

Invoices for each party's proportionate

share of the budget were mailed on

April 1 and all payments were made

before May 1, 1971. Table I5 presents

the 1971-72 budget as approved by the

Advisory Board on February 3> 1971.

Each party's share of the 1971-72 bud-

get is shown in Table I6.

In accordance with the Judgment, the
Watermaster hereby submits a proposed
budget for the fiscal year July 1,

1972, through June 30, 1973. The ten-
tative budget submitted herewith was
reviewed and approved by the Advisory
Board on February U, 1972. The
parties will have 30 days after the
mailing of the annual report for sub-
mitting their objections to the proposed
budget

.

If no objections are received by
March 31, 1972, the budget will become
final. Invoices for each party's pro-
portionate share of the budget will be

mailed on or about April 1 and payments
will be due on or before May 1, 1972.

Table 17 presents the 1972-73 budget
as approved by the Advisory Board.

Each party's share of the 1972-73
budget is shown in Table 18.

TABLE 15. APPROVED BUDGET FOR THE FISCAL YEAR

JULY 1, 1971 THROUGH JUNE 30, 1972

TABLE 16. APPORTIONMENT OF PARTIES'

SHARE OF 1971-72 BUDGET

(18,307

TOTAL BUDOET

One-h&If pvyable by State

One-half payable by parties to Jud^ent
Uei eitlaated fvindj on hand JViIy 1, 1971
teount to be billed

13,330

«13,329
• lisoo
Jiiite?

Chain

STATE or CAUTORIIIA
nie Retourcea Agency

DEPABTMEIfT OT HATDI RESOURCES
Dlitrlct,!

Blitrlct Ingine*

Southern Dlitrlo
%tA Vatenaater

Party



Table I?. TENTATIVE BUDGET FOR THE FISCAL YEAR
JULY 1, 1972 THROUGH JUNE 30, 1973

Salaries and wages
Operating expenses

TOTAL BUDGET

ULARA Watermaster Service Area

$15,630
8,59^

$2U,22U

One -half payable by State

One-half payable by parties to Judgment

Less estimated funds on hand July 1, 1972

Amount to be billed

$12,112

$12,112
-

$12,112

APPROVED

:

UPPER LOS ANGELES RIVER
AREA ADVISORY BOARD

Date ^^J ^ /^TZ,

STATE OF CALIFORNIA
The Resources Agency

DEPARTMENT OF WATER RESOURCES
Spv.tjf?rn ^I^tcict

<Jhrtes J. Doody
District Engineer
Southern District
and Watermaster

Date JAN 3 1 1972
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TABLE 18. APPORTIONMENT OF PARTIES' SHARE OF 1972-73 BUDGET

. : Mutually Prescriptive : Apportionment
^

; Right, in acre-feet ; to be paid

San Fernando Basin

Burbank, City of 17,760 $ 1,685-90
Forest Lawn Memorial

Park Association 1,060 100.62

Glendale, City of l6,lUl 1,532.21
Lockheed Aircraft Corporation 310 29.43
Los Angeles, City of 82,310 7,813.^3

Valhalla Memorial Park 2U0 22.78

Van de Kamp's Holland
Dutch Bakers, Inc. 120 11.39

Verdugo Basin

Crescenta Valley County
Water District 1,988 I88.7I

Glendale, City of 2,327 220.90

Sylmar Basin

Fidelity Federal Savings
and Loan Association 527 50.03

Los Angeles, City of 2,J+i+0 231.62

San Fernando, City of 2.370 22k. 98

TOTALS 127,593 $ 12,112.00

Recapitulation for ;

Glendale, City of l8,l*68 $ 1,753-11

Los Angeles, City of 8U,750 $ 8,0^5 -05
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COPIES OF LEGAL DOCUMENTS
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Appendix A
TABLE OF CONTENTS

Restricted Right of Upper Los Angeles River Area Parties

September 1971

Copies of Legal Documents

Stipulation for Emergency Spreading and Extraction and Order Thereon

Transfers of Restricted Pumping

Party Agreement with

SAN FERNANDO BASIN

Burbank, City of Lockheed Aircraft Corporation

(See 1969-70 report)

California Materials Company Los Angeles, City of

Consolidated Rock Products Company Los Angeles, City of u

Harper, Cecilia DeMille Forest Lawn Memorial Park Assoc. .

Livingston—Graham, Incorporated Los Angeles, Qty of

Riverwood Ranch Mutual Water Co. Lockheed Aircraft Corporation

(See 1969-70 report)

Sears, Roebuck & Company Los Angeles, City of

Southern Ser\ice Co., Limited Forest Lawn Memorial Park Assoc. .

Forest Lawn Memorial Park Assoc. .

Sportsmen's Lodge, Inc. Forest Lawn Memorial Park Assoc. .

Lockheed Aircraft Corporation

(See 196&-70 report)

Van de Kamp's Holland Dutch Bakers,

Incorporated .......

Toluca Lake Property Owners' Assoc. Bartholomaus, William 0. & Ellen S.

Dubois

U. S. Mortgage Wright, Marion J. and Alice M. ...

Valhalla Memorial Park Lockheed Aircraft Corporation

(See 1969-70 report)

Walt Disney Productions . Los Angeles, City of

SYLMAR BASIN

Brown, Charles T. Boise Cascade Building Co

Fidelity Federal Savings and Loan Assoc. Boise Cascade Building Co

San Fernando, City of Moordigian, Kisag (See 1968-69 report)

Suggested Samples of Documents for Transferring Water Rights

Form for Assigning Water Rights

Form for Transferring Watei Rights
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RESTRICTED PUMPING OF
UPPER LOS ANGELES RIVER AREA PARTIES

SEPTEMBER 1971

Party i/

SAN FERNANDO BASIN

Bartholomaus, William O. and Ellen S. Dubois

Burbank, City of

California Materials Company

Consolidated Rock Products Company

Forest Lawn Memorial Park Association

Includes: American Security and Fidelty Company

Forest Lawn Cemetery Association

Forest Lawn Company

Glendale, City of

Harper, Cecilia DeMille
Successor of Estate of Cecil B. DeMille

Livingston-Graham, Incorporated

Successor of Livingston Rock and Gravel Company

Lockheed Aircraft Corporation

Los Angeles, City of

McCabe, Celeste Louise

Mena, John and Barbara

Successor of Neva Bartlett Holmgrin

Monteria Lake Association

Riverwood Ranch Mutual Water Company

Sears, Roebuck & Company

Southern Service Company, Limited

Sportsmen's Lodge, Incorporated

Formerly known as Sportsmen's Lodge Banquet Corporation

Toluca Lake Property Owners' Association

U. S. Mortgage
Successor of Wright, Marion J. and Alice M.

Valhalla Memorial Park

Includes: Valhalla Mausoleum Park

Valhalla Properties

Van de Kamp's Holland Dutch Bakers, incorporated

Walt Disney Productions

Restricted Pumping,

in acre-feet per year

15.00

13,649.00

0.00,^/

o.ooV

814.00

12,405.00

0.00

b/0.00

239.00

63,257.00

1.00

0.00

0.00

0.00

o.ooV

0.00

0.00

23.00

00.00

184.00

93.00

00.00^

SUBTOTALS (SAN FERNANDO BASIN) 90,680.00
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RESTRICTED PUMPING OF
UPPER LOS ANGELES RIVER AREA PARTIES

SEPTEMBER 1971

(Continued)

Party tJ

SYLMAR BASIN

Brown, Charles T.

Successor of Stella M. Brown

Church of Jesus Christ of the Latter Day Saints

Successor of Henry G. Stetson

Fidelity Federal Savings and Loan Association

Successor of Boise Cascade Building Company

Successor of The Wellesley Company

Successor of Maxine Duckworth and John E. Mullln

Los Angeles, City of

Moordigian, Kisag

San Fernando, City of

SUBTOTyflLS (SYLMAR BASIN')

Restricted Pumping,

in acre-feet per year

O.nn

0.00

609.00

2,818.00

46.00

2,737.00

6,210.00

VERDUGO BASIN

Crescenta Valley County Water District

Glendale, City of

SUBTOTALS (VERDUGO BASIN)

TOTAL (ULAR-fl)

3,294.00

3,856.00

7,150.00

10 4,040.00

-^yparties that are not listed on this table have zero "Restricted Pumping."

—^Party is allowed to extract ground water pursuant to Stipulated Judgment with City of

Los Angeles.
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DKPART,v\ENT OF WATCR RESOURCES

Precldlnc Judg«

County

upply I

dctcrllj'

by the 1

ThlB li to Infom the Court th»t the HotcrraMtor, appointed

Turt In the Superior Court Cbbc No. 650,079, iupnorto the

itJDned Stlpulntlon end Order which wee cigncd on liny C6, I97I.

Thf> li^rcrriwifl c.->i> '.i tjon of th" CH y '.f l/ih *n?*Vs' vfi,tri*

,-ateni tlint cidBts follovrtng the Fcbruery 9, 1971 eorthqueke wee

1 to the UlARA Advisory Doiird on February 25, 1971, en^l Inapecti

n Harch 8, 1971. The conai-nsus of the Mvlaory

; be elloved to veke restitution by spreading

'lllns its sroundweter extreclona after the

r hM kept ebreejit of the evente leedlne up to

the Elsnlns of the "Stlpult-tlon" by all Intcreotcd portiee and feeli

that the "Stipulation" cod be administered without dlfl lenity.

Should the Court dealr« eddltlonol Infonsetlca, thle office

wlU be happy to iupply It.

^^^L^\^':Si..

V JamcG J. DXKly



Section X of the JuOement.

3. As promptly as practicable, any party exceeding Its

pufflplns fights pursuant to authorization froiti the watermaster shall

return an amount oT Mater etiulvalcnt to such excess, by spreading

Imported Mater into the basin from which It Is pumped or by fore-

going Its right to pump from said basin or by both such spreading

and reduced pumrlng.

k. Until the temlnal storage capability of the Van Norman

Reservoirs is replaced or until further order of court herein,

plaintiff nay engage in artificial recharge by spreading into Ita

spreading grounds in the San Fernando Basin any Miter Mhich it

Imports by means of the Los Angeles Aqueduct and .-fhich cannot be

delivered Into the water system or be stored in surface rcBcrvoirs

of plaintiff. Provldftd, however, that no mot« th>in ^2,000 acre

feet shall be so spread in any water year.

5. Plaintiff may extract from the San Fen undo Basin,

a", a future time, in addl-lon to extractions and clverslons pcr-

m ttod by the JuOgrient. at amount of water equal ta the amount

spread pursuant to Paragraph k hereof, plus the amount heretofore

Bpiead on an emergency basis following the earthquxke of February 9,

1S71, less any amount extracted in accordance with Parasraph 2

hereof in excess of its pun.plng rights, and less any amount of such

spread water which Is dete-mlned to have been lost by evaporation

or transpiration, and less finy rising water outflow caused by such

spreading.

6. Plaintiff shall report to the watermasttr each month

th* amount of any water spreaJ In the preceding motth. Prior to

extracting any water pursuant to Par-if^raph 5 hereof, plilntlff

JOSBPH V. RADfVILLE, City Attorney
City of Olcndale

SAlOr;:!. GOJCXCX, city Attorney
City of 5urbank

HI0G3, jEimrrcs, fletcheh k hack.
Special Counsel

Attorneys for Defendant*
City of Glendale, a municipal
corporation; City of Barbank,

Joseph E'. A.-iador; Gladys J.
Amador; Bank of Ar.erica
National Trust 4c Savings
Association; Laura J. LeGu«Ly)
Thelna M. Meeker; Carl H.
Meeker.

MELBY ft ANDERSON

Attorneys for Eefendant
Crescenta Valley Comity
V.'ater District,

Attorneys t-ix Defendenti
William 0. 3p,rtholomaue,
Ellen S. Dulols, American
Security & fidelity Corpora-
tion, Forest Ia-.ti Cemetery
Association, Forest Lau-n

Company, Forest Lat-n Merorlal-
ParV. Association, Lockheed
Aircraft Corporation, Celeste
Louise ;;cCcbe, l'.ar-eret E.
Arine, Dean Peter "oordlslan,
Klsas Moordlsian, Toluca Lake
Property Ov.ncrs Acsocl&tlon,
Velhallc Properties, Valhalla
Kg

- - - - -
-

sholl secure the consent of the watcrmaster, who shall ascertain

that the proceOuro- conte ".iltUd ere in cccordance with said

pira3i-aph. Ho party shall be responsible for any Icsal darages

used by the cpreadlns of •-/atcr by any other party.

7. This stipulation shall be effective upon submission

and tppi-oval by the court and shall be subject to further order

the court he-eln.

F.OGSR ARIJEBERGH, City Attorney
EDV.'ARD C. FARRELL, Chief Asslstai

City Attoi-ney Tor V.'ater and Pot

ROBT. E. liOORE, JR.,
As=lEt?-nt City Attorney

R.\L"H Ci;"Y ir£SSON,
Asr.jntant City Attorney

CIL3i:rvT H. L:;S, Dsnuty City Attoniey
CZOaCE G. GRCViR, Special Counsel

Attorneys fcr Plaintiff.

KBVILLE R. L^riS, City Attorney
L=t/is, vak;;i t ghcrardelli,
CpeCcl Counsel

A fo • DcfendiZ

ORDER
Pursuant to the forecsolng stipulation and for sood causi

thus shown,

IT IS SO OKDiRED, subject to the retained Jurisdiction

of the court to modify the sane.

CUAALXS A. LORtMO

Jud£;e of the Superior Court
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DEPARTMENT

WATER *"'" POWER
THE CITY OF LOS ANGELES

DKMbcr 16. 1970

P. 0. box 6398

Lo* Aat«l«B. C«lirorQl« 90053

uch Stipul»llna Party

beglonlDt of the Mater
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rotuT Luni aoMwn (Uc«uov) iruu w sioautti'i lowi. ik.

(Ucmmm): « ltc«H« C« ucr«ct 7 xia-fMt of Llcvior'a t««trUt«>l Pw*ltt«

altoMl«4 to Ueanaor (ei pr*d*cMaoro kn lat«rMt) tinder cod purauant to JudpBt

d«t«d Mich 14, 1961. cod catorad tn Lot Antoloa Suparlor Court Caao Ho. b}0,071

utitlod Tho City e( Le« Ab|o1m, FUtnCltf va. City of a«a Fonuiado, at ol.,

Oota^OBia". durlna tha parlod cooAOMtat Octobar 1, 1970, and contlmtlng to au

l^ludlat Saptaabar )0, IfTl.

Sold Llc«na« ta gnntad, aubjact to tha foUmflng coodlttona:

(1) Jll aaarctaa aald right aad axi

bai.aflctal uaa ood Llcanaaa ai

rOUST LAtfN CCMPAKY wai
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SUGGESTED SAMPLES OF DOCUMENTS FOR TRANSFERRING WATER RIGHTS

YEARLY ASSIGNMENTS PERMANENT TRANSFERS

WATER USE LICEJfSE AGRJBtEriT

JOHN DOE hereby gr»nt8 to BILL SMITH: a llcenie to extrati.

acre-feet of llcenBor'e Restricted Puapln* allocated to llcenaor

(or predeceasora Id Interest) tuder and purTuant to Jiidgmmt dated

March ll*, 196e, and entered In Los Angeles Superior Court Caae No. 650,079

entitled "The City of Loa Angeles, Plaintiff va. City of San Fernando,

et al., DefBDdanta", during the period camaclng October 1, 19 and

coGtlnulng to and Including September 30, 19 •

Said License la granted, subject to the following coodltlcns:

(1) Licensee ahall exercise said right and extract the same oc

behilf of JOHN DOE during the period abcwe specified and put the

ease to beneficial use and llcdisee shall not by the exercise

here«ider of said right acquire any right to extract water

Independent of the rights of licensor.

(2) Licensee shall notify the v/atermASter that said pusiplng was

dene pursuant to this license and p^o^^lde the Vateraaster with a

copy of the docunoit.

(3) Licensee shall note. In any recording of water production

for the period of agreenent, that said pimping was dene pursuant

to this llccDse.

JOHN DOE warrants that he has acre-feet of Restricted

Piaplng and that he has not pua^ted and will not puatp or permit or license

any other person to pump any part of said acre-feet during period

of October 1, 19^ through September 30, 19 .

DATH):

DEED (F WATBi RIGHTS

For a valuable consideration, BILL SMITH hereby sells and

transfers to the JCHN DCE CC»4PANY:

The Plght to extract acre-feet of

grantor's Hirtually Prescriptive Right ( acre-feet of

Restricted Pumping) allocated to grantor (or predeceaaors In Interest)

under and pursuant to Judgnent dated March lU, 1968, and entered In

Los Angeles Superior Court Caae No, 650,079 entitled "'nie City of

Los Angeles, Plaintiff va. City of San Fernando, at al., DefouUnts".

JCHN DCE CCMPANY BILL SMITH

59-





APPENDIX B

GROUND WATER EXTRACTIONS

-61-





I ^T*Tt
I -ELL
I NIIMHFm DEr : J»N

SAN FERNANDO BASIN

»«y I JUNE I JULr »U6 1 SEPI

IN/1



GROUND <l*TER EXTM«CTIONS
(CONTINUED)

IN »C»E-FEET

ST»IE
"ELL

OWNt"'-
0ESI6-
NtTION OCT ; NOV JUNE 1 JULY AUG ) SEPT

LOS ANGELtS. CITY



1 vT«Tt
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October : Nov^Mtwr : Deceinbor : January : Pebruary : MTCh

15.0
15.0
16.5
U2.0
26.0

16.5
12.1.

13.7
13.7

15.0
37.0
16.5
18.1.

21.0

19.3
21.0
18.1.

11..

3

15.6

17.1.

19.3
22.0
22.0

22.0
21.0
33.C

25.0
21.0

20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
2O.0
20.0
20.0

1070.0
26.0

21.50.0

12870.0
736.0

106.0
527.0
20.0
20.0
20.0

20.0
20,0
20.0

1.00.0

20.0

20.0
20.0
20.0
201.0
20.0

171.0
385.0

3300.0
3650.0
20.0

Ull.0.0

20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
671..

317.0
81..

1.3.0

13.0
11.6
11.8
11.8
12.1.

293.0
200.0
157.0
35.0
59.0

U85.O
61.9.0

50.0
1.5.0

33.0

26.0
22.0
25.0
II..

3

12.1.

19.0
19.0
32.0
20.0
16.0
12.0

130.0
150.0
150.0
130.0
119.0

163.0
169.0
SI.I..0

150.0
138.0

108.0
50.0
1.3.0

22.0
15.6

21..

73.0
31.0
25.0
37.0

82.0
50.0
39.0
27.0
IB.U

23.0
22.0
18.1.

16.5

1.3.0

20.0
18.1.

iB.U

15.6

15.6
II..

3

1.6.0

751.0

1.3.0

1.1.0

39.0
26.0
1.3.0

31.0
35.0
1.3.0

35.0
26.0

U6.0
51.0
33.0
31..

31..

37.0
28.0
28.0
35.0
31..

35.0
20.0
25.0

32.0
3I..O

37.0
38.0
U9.0

37.0
31.0
37.0
1.1.0

1.6.0

39.0
35.0
137.0
1.2.0

28.0
2U.0

27.0
33.0
31.0
27.0
11.1

11.8
II..

3

15.0
20.0

15.

(

15.

t

11..

3

11.1
I.9.C

58.0
50.0
1.9.0

1.1.0

1.2.0

1.7.0

1.5.0

35.0
31.0
37.0
38.0
1.1.0

39.0
1.1.0

1.2.0

1.1.0

U2.0

61.0
71..

89.C
96.0
96.0

86.0
58.0
61.0

71..

50.0
1.3.0

58.0
65.0

70.0
70.0
72.0
61t.O

61.0

77.0
71..

82.0
71..

70.0
1.6.0

32.0
28.

30.0
27.0
27.0

18.1.

23.0
I13.O

31.

c

9.8

13.7
18. U

19.3
31..

20,0

ll.S
U.l
13.7
II..

3

37.0

13.7
20.0
15.0
13.7
18.1.

21.0

2b,

23,0
20.0
It.

5

15.6

121..

1.5.0

17.1.

13.0
15.6

13.7
11.8
11.8
13.7
15.0

15.6
13.7
15.0
11.1
15.0

11..

3

11..

3

16.5
12.1.

10.5
11.8
10.5
10.5
10.5

550.2 17671.. 13320.0 1591.0 3079.1. 3565.0 1658.2 131.1.0 939.0 2055.0

20.0 20.0 9.0 9.2 15.6 11..

3

20.0 7.8 39.0

stage 12.18 feet at 111.8 on Nov. 29, 1970. Discharge 1.1,500 second-feet

691".

9

571.6

22.1. 19.1

1.3.0 121".

9.8 9.8

I38C.C 1130.0

e-feet 1970-71 (93310.C)

Station 168-R
JajTuary : February : March April

3.3



ary : February : March



St»tlQn llB B-a
ii«ry : FebruTy : March

62.0
61.0
5«.0

55.0
51.0

79.0
77.0
36.0

uo.o
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WELLS DRILLED

AND

DESTROYED
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TOLLS DRILLED 1970-71

State Well No.

in/i4w-o6k3
in/iUw-o6kU
1N/15W-07D1
1N/i6W-12L1
1N/i6W-15N1
1N/17W-01G1
1N/17W-01J1
2n/13W-3^B2
2IJ/11+W-09K1

2n/i4W-1Uk1
2N/17W-36R1
3N/15W-36F1
is/i3w-oIk:2

Owner

Los Angeles Depaxtment of Water & Power

Los Angeles County Flood Control District

Metropolitan Water District of Southern California
Los Angeles County Flood Control District
Metropolitan Water District of Southern California
Western Oil and Gas Association

WELLS DESTROYED 1970-71

lw/l3W-19Bi| City of Glendale
1N/13W-19J2 Roger Jessup Farms
1N/15W-23L1 Cecilia Vanonie
2N/13W-3^M1 Metropolitan Water District of Southern California
2N/li+W-13Kl Silvestre Hernandez
2N/17W-13H2 W. E. Silverwood
2N/17W-19Q1 Livingston -Graham, Inc.

3N/15W-21P1 Unknown
3n/15W-26g1 Mullin Investment Company
3K/15W-3Uk!+ City of San Fernando
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APPENDIX

EARTHQUAKE DAMAGE
TO WATER SUPPLY SYSTEMS

Cities of

LOS ANGELES AND SAN FERNANDO
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EXCERPT OF

EARTHQUAKE EMERGENCY REPORT - CITY OF LOS ANGELES

FEBRUARY 1971

I INTRODUCTION

The Earthquake

The Los Angeles area was jolted by a strong earthquake on
Tuesday, February 9, 1971. The quake hit at 6:01 a.m. and had a

magnitude of 6.6 on the Richter Scale. Its epicenter was in a sparsely
settled area north of the City of Los Angeles, about 10 miles east of
Newhall (see Exhibit 1).

Hardest hit by the earthquake were the Granada Hills, Sylmar
and Olive View areas of the City of Los Angeles and adjoining areas of

the City of San Fernando, In these areas, all lying within a three-mile
radius in the north part of the San Fernando Valley, the U. S. Veterans
Hospital, the Olive View Sanitarium, a major freeway interchange, the

jointly owned Sylmar AC-DC Converter Station, the Metropolitan Water
District's Joseph Jensen Filtration Plant and the DWP Water System's
Van Norman Reservoir Complex and distribution system, as well as many
other structures, sustained major damage. Private homes and businesses
suffered severe damages. The earthquake caused at least 64 deaths.
When the final assessment is made, the total loss may be as much as

$1 billion.

This report describes the damages incurred and the actions
taken, ininediately after the earthquake and in the following days, by
the Water System of the Los Angeles Department of Water and Power.

The Van Norman Reservoir Complex

The Water System's Van Norman Reservoir Complex is the terminus

of the two Los Angeles Aqueducts which deliver 80 percent of the total

water supply to the City. The complex consists of two major renervoirs
formed by the Upper and Lower San Fernando Dams, a smaller bypass

reservoir, a complex of bypass pipelines, penstocks for power stations,

bypass channels, chlorination stations and standby pumping stations.

Fanning easterly, westerly and southerly from the Van Norman Complex are

major water pipelines which distribute and transfer water to other areas

of the City (see Exhibits 2 and 3).
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The complex is so designed that normal water supply to the City
can be maintained, at least for a time, even if one or more facilities
are out of service. For example, if one reservoir was out of service,
water could be diverted through bypass pipes and channels around the
reservoir. If one aqueduct was out of service, water could be diverted
through interconnections from the other aqueduct to provide service to
the trunk lines which are normally supplied by the aqueduct out of
service. If both aqueducts were out of service at the same time,
service could be maintained by drawing upon the stored water ir the two
reservoirs, either by gravity or by operating standby pumping stations
(see Exhibit 4).

The Upper and Lower Van Norman Reservoirs, both aqueducts and
four major trunk lines delivering water westerly and easterly through
earthquake ravaged areas were damaged, causing disruption of water service
to approximately four percent of all services.

Damages to Facilities (Noted on Tuesday, February 9, 1971 )

Lower Van Norman

The upstream face of the dam of Lower Van Norman Reservoir had
suffered a major slide with a width of roughly 1,000 feet. The top of the

remaining embankment was roughly six feet above the water surface and
fractured but the buttress fill placed on the downstream face in 1940
contained no cracks (see Exhibit 5). The tower for Outlet No. 1, or the

east outlet, disappeared under the water and was later found to have tilted
northerly and sheared 20 feet above its base. The bridge to the tower for

Outlet No. 2, or the west outlet, was badly twisted and buckled.

Upper Van Norman Reservoir

At the Upper Van Norman Reservoir there was evidence that the

downstream face and crest had moved downstream. The junction of the upper
end of the spillway and the bypass channel was damaged and undermined by
flowing water. The bridge to the tower for Outlet No. 1 was down. Two
sides of the portal vault of Outlet No. 1 were pushed inward, and muddy-
colored seepage was flowing from one corner. Downstream from the vault
a flow of approximately 100 cubic feet per second was discharging from a

broken pipe and flowing across the basin into Lower Van Norman Reservoir.

The lining of the tailrace channel of San Fernando Power House
No. 3 was fractured and the banks were eroded by water flowing through and

around the power house from the damaged penstock.

At the junction of the high—speed channel and the bypass channel,
the stilling basin walls and gate structure were cracked. The concrete
lining of the bypass channel was cracked and many sections were lifted
and displaced.
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First and Second Los Angeles Aqueducts

The damages to Aqueduct facilities were confined primarily to

the First Los Angeles Aqueduct Penstock, the Cascades, the Saugus Pipeline
of the Second Los Angeles Aqueduct on the north slope of Terminal Hill,

the First Aqueduct in Magazine Canyon just north of Terminal Hill, and

various tunnel and conduit sections of the First Aqueduct between the

City limits and San Francisquito Canyon.

Inside the San Fernando Power Plant, cracked control valves

and scroll cases on Units 1 and 2 left the plant inoperative. The

resulting uncontrolled flow from the Penstock caused severe damage and

erosion to the power plant foundation and tailrace channel. Throughout

the entire Penstock from the power plant upstream to the head—gates at

the Cascades there was evidence that rivets had been pulled out as a

result of pier supports displacing the external stiffener rings. It

appeared several piers had sunken one to two feet, the 3/8-inch steel

plate had buckled at pier supports, and one of the expansion joints

pulled apart nearly 20 inches.

Damage in the vicinity of the Aqueduct Cascades consisted of

extensive cracking, with most of the damages confined to the First Los

Angeles Aqueduct Cascades. The concrete channel lining was badly cracked

in many areas and some sections were uplifted and displaced.

The Terminal Hill spillway structure of the Second Aqueduct
was essentially undisturbed; some damage to the pad paving was evident

as well as numerous slides along the access roadway. Some areas of the

Terminal Hill pad were visibly sunken and portions of the 77- and

54—inch vault piping had separated.

Some of the most extensive Second Aqueduct facility damage

occurred on the north slope of Terminal Hill where the 77-inch Saugus

Pipeline is supported aboveground on concrete piers. The pipeline

appeared to have suffered a compression failure due to the northward

movement of part of the slope. Anchor blocks and piers apparently were

heavily jostled on the upper half of the slope, with piers being dis-

located six inches to a foot downhill with respect to the pipeline. The

pipeline appeared to have accordioned on itself at mid—slope, resulting

in a 6-inch collar on the pipe and spilling water from the collar causing

severe erosion around piers and anchor blocks.

Damage to the First Aqueduct in the Magazine Canyon area, just

north of Terminal Hill, consisted of extensive cracking in the box conduit

at the junction of the Maclay High Line conduit causing numerous leaks

and extensive erosion. It appeared that the Magazine Canyon area settled

nearly a foot relative to the Aqueduct and High Line.

Along the First Aqueduct, between Magazini> Canyon and San

Francisquito Canyon, north of the town of Saugus, conduits and tunnels

were badly cracked in numerous locations and air valves were damaged on

many of the siphon sections.
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Water System Facilities West of the Van Norman Reservoirs

West of the Van Norman Reservoirs, approximately 14,000
services and 1,200 fire hydrants were without water.

The 54-inch Susana Trunk Line, which supplies water to the

higher elevations of the Porter Ranch area, sustained three major breaks

and one coupling separation. The 48-inch Granada Trunk Line, supplying

the damaged Mission Hills and Granada Hills area, as well as other

portions of the West Valley, was severely damaged, especially that portion
located in the utility corridor just west of the San Fernando Power House.

The Sesnon Tank, with a capacity of 2 million gallons and

located northwest of Porter Ranch, and the Granada High Tank, with a

capacity of 590,000 gallons and located northeast of Porter Ranch, were
seriously damaged and left without water supplies.

In all, some 300 breaks, shattered mains, or service leaks were
found in the West Valley area.

South of the Lower Van Norman Reservoir, quantities of mud and

sand were sucked into the trunk lines and distribution mains through the

many breaks. In addition to mud and sand, rocks and chunks of broken
concrete entered the water system through the tilted and sheared tower of

Lower Van Norman Reservoir and were spread over a 25 square mile area.

Water System Facilities East of the Van Norman Reservoirs

East of the Van Norman Complex, approximately 10,800 services

and 850 fire hydrants were without water.

At the junction of the 54-inch Upper Van Norman Bypass and the

30-inch Olden Street Diversion Line, two large couplings had pulled apart.

The tunnel and conduit sections of the Maclay High Line, a concrete box
conduit built in 1917 which supplies water to the Sylmar and Olive View

areas sustained heavy to moderate damage, but the extent of the damage

was not known until full inspection was made on March 19, 1971. At the

terminus of the Maclay High Line, the Maclay Reservoir, a concrete lined

and covered reservoir, whose capacity is 5.3 million gallons, was dry;

its timber roof and supports were collapsed and the concrete lining in

two corners was cracked and displaced. The Maclay Reservoir outlet lir.es

were pulled apart and broken in numerous places; one 1,800-foot long

section of 22-inch riveted pipe averaged one leak every 50 feet; and

another 1,400-foot long section of 24-inch pipe average one leal: every
70 feet.

In all, 1,200 breaks, shattered mains, or service leaks were
found in the East Valley areas, with the highest concentration in the

Sylmar area.

-82-



II INITIAL REACTIONS

Lower Van Norman Reservoir

Robert E. Noel, reservoir keeper, was the first to view the
damaged dam holding back 11,200 acre feet of water, or 3.6 billion
gallons (design capacity was 20,518 acre feet), in the Lower Van Norman
Reservoir. Mr. Noel, aroused from his sleep, drove from the reservoir
keeper's house at the base of the Lower Dam up the road to the crest.
Even though it was dark and the air was still dust— laden, Noel could see

enough of an outline of damage which prompted him to retrace his steps
to make the first of two calls, at 6:10 a.m., before telephone service
failed.

Clyde W. Carney, also a reservoir keeper, who lives just minutes
away from the Lower Dam, arrived and headed for the Upper Van Norman
Reservoir. Eraser M. Crofts, engineer of the Water System's Inspection
Section, arrived from his home in the Valley at about 6:18 a.m. and was
followed by Robert Merrill, an engineer with the Division of Safety of

Dams of the Department of Water Resources. Their messages were by radio
at 6:24. Helmer F. Hanson and Oscar E. Hensgei, two Water System Design
engineers, arrived together and were followed by Justin M. Wool, Engineer
in Charge of the Water System's Dams, Geology and Materials Section, who
arrived between 6:55 and 7:15 and subsequently took charge of emergency
operations at the dam.

The principal concern was that major earthquake aftershocks
would further damage the embankment of the Lower Dam. Of less concern were
the considerations that wind^whipped waves would further erode the damaged
embankment and allow the dam to be overtopped, or that the hanging scarp
left by the slide would fall, or the upper dam would fail and create a

wave which would also overtop the dam.

The dam was immediately inspected by the engineers for damage.
Observation wells and drainage systems were checked. Pore pressures, as

determined by the observation wells, increased for a short time but

rapidly returned to normal. Seepage was found to be above normal with
some turbidity, but very shortly returned to normal. Measurement and

settlement surveys made later showed that the berm moved approximately
two feet southerly and settled nearly half a foot.

Beginning at 6:30 a.m., February 9, steps were taken to increase
the normal outflow from the lower reservoir. Water was spilled at a

variety of places into flood control channels, the Los Angeles River, and

the Tujunga Spreading Grounds. Water was transferred to other storage
locations at Franklin, Stone Canyon, Hollywood and Santa Ynez Reservoirs

(see Exhibit 3). Demand for Van Norman Reservoir water downstream was
created by shutting off well systems at the Vanowen and River Supply
Conduit Wells and by starting the Sheldon Pumping Station to pump low

system water to higher deficient areas. The U. S. Corps of Engineers
contracted with Stang Hydronic, Inc., to provide 11 pumps, which pumped
directly from Lower Van Norman Reservoir into Bull Creek Flood Control
Channel

.
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The maximum average rate of outflow from Lower Van Norman
Reservoir for any one day was 660 cubic feet per second (cfs); the peak
rate was 700 cfs. Pumping accounted for 30 to 60 cfs maximun. (see
Exhibit 6). Spilling operations were discontinued February 12 when the

water surface d-,:opped from elevation 1,109 to 1,092 feet and the volume
had been reducec. from 11,200 to 6,500 acre feet. Water was used in the
system until February 19, when the turbidity sharply increased because of
an underwater slide. The balance was drained into Bull Creek by four
12-inch emergency taps to the 78-inch outlet line.

Upper Van Nc -rman Reservoir

The main concern for the Upper Van Norman Reservoir dam was
that piping was occurring as evidenced by the muddy—colored seepage which
appeared at one corner of the portal vault of Outlet No. 1. The tower
gates and a gate downstream were closed to isolate the outlet line, and

blowoffs were opened to relieve the pressure in the outlet line.
Immediately, the flow at the corner of the vault decreased and the color
slowly cleared up, indicating that the muddy-colored seepage was originating
from leaks in the tower gates or foundation.

On February 9, at about 7 a.m., the outflow from Upper Van Norman
Reservoir was increased by opening a 48-inch needle valve to discharge
water into the Chatsworth High Line, and subsequently some of this discharge
was spilled into the Los Angeles River (see Exhibit 6). In the afternoon,
two 24—inch holes were cut in the 99-inch bypass pipeline downstream
where it crosses Bull Creek to increase the outflow and supplement the

existing 12—inch blowoff.

The next day, spilling was discontinued and the rate of outflow
was reduced to that required to supply the Chatsworth High Line.

A new operating level for the reservoir was established at

elevation 1,195 feet. When the water level dropped to this level

February 12, the volume of water had been reduced from the full capacity
of 1,848 acre feet, 602 million gallons to 625 acre feet.

Measurement and settlement checks indicated that the relative
lateral movements of the west and east abutments were 0.4 and 1.7 feet

northerly, respectively, and the dam embankment moved a maximum of 5.1

feet southerly at one location. The settlements of the east and west
abutments were 0,1 and 0.5 feet, respectively, and the maximum settlement

of the embankment was three feet at one location.

First and Second Los Angeles Aqueducts

After the initial shock and assessment of damages in the

Sylmar-Van Norman Lakes area, the initial operations of the Aqueduct
Division were to halt the flow of Aqueduct water into the badly damaged

area.
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Flow in the Saugus Pipeline of the Second Los Angeles Aqueduct

was already being reduced at the time of the quake due to a planned

three-day shutdown for repair work scheduled in advance to commence at

6 a.m. on February 9. This flow was being terminated at Drinkwater

Reservoir, the northern terminus of the Saugus Pipeline and northeast

of Saugus.

The flow in the First Aqueduct was ordered stopped at Fairmont

Reservoir, west of Lancaster, at about 7 a.m. Aqueduct personnel stationed

at Dry Canyon Reservoir to the south were instructed to trap the remaining

Aqueduct flow in transit from Fairmont and discharge it through blowoff

valves at Dry Canyon.

Access into the Cascades and Terminal Hill areas was extremely
difficult due to road outages and numerous slides. By mid-day, Wells 0.

Abbott, Aqueduct Division Southern District Engineer, was able to get into

the area and meet Glen B. Wallace, Southern District Superintendent, who

had driven down from Aqueduct offices in Mojave to inspect damages near

Terminal Hill, Magazine Canyon and various points north along the Aqueducts,

After inspecting the damages, Messrs. Abbott and Wallace formulated plans

for repair work activities for the following day.
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(STONE CANYON INLET LINE)
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EXCERPT FROM

"REPORT ON THE CITY OF SAN FERNANDO
WATER SUPPLY SYSTEM" - NOVEMBER 1971

III. WATFR SUPPIY SYSTFM

A. GENERAL

The water supply system consists essentially of seven well s, two
'booster pump? ng stations and five regulating storage reservoirs
for serving the High, Middle, and Low Level D i str i butTorTZones

.

The Middle Zone water supply is obtained from Wells No. 2, 3, 4,

5, and 7A, and the MWD Booster Pumping Station, and is stored in

Reservoirs R-2 and R-5, which are interconnected and "floats" on

the system. The High Zone water supply is obtained primarily from
Reservoir R-2 which is lifted to Reservoirs R-3 and R-4 by the
High Level booster pump(s). The Low Zone water supply is obtained
from Wells No. 1 and 6, and is stored in Reservoir R-1. A tie
with the Middle Zone distribution system provides supp lemen [-a I

water into Reservoir R-1 when required, through an automatic
hydraulic-operated altitude valve at the reservoir.

-y-

B. DESCRIPTION OF FACILITIES

Water Wei Is

We I I No . 1 . This well, drilled in 1901, is located

jiortheast of__Fourth_ aJ^d_j^ub_bard Streets^ It apparen-

tly was not damaged by the earthquake and did not

require major modification. The pump is a Gould

Model 10JMC, 4-stage, oi I- I ubricated line shaft deep-

well turbine pump, with 8-inch diameler by 120-foot

long column, set in a 15-inch diameter by 170-foot

casing. The pump is driven by a 1760-rpm, 30-hp,

General Electric Motor No. 12F5612S, operating on 220-

volt, 3-phase, 60-Hertz power.—/
Well No. 2 . This well, drilled in 1910, is located at

the ^southeast corner of Borden Avenue and Sayre Street.

It w^s damaged by the' ear'thquake" and requ I red ^'r^^ face-

ment of the pump and other modifications. The new
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pump is a Worthington Model 10H, 7-stage, oil-lubri-

cated, line-shaft deep well turbine pump. The pump is

driven by a 1760-rpm, 50-hp, General Electric Motor

No. 6328929, operating on 460-volt, 3-phase, 60-Hertz

power.

—/

We I I No . 5 . This well, drilled prior to 1920, is

located at the southwest corner of Borden Avenue and

_-5Y§J1 Jl£?®t' '"*" ^^^ damaged by the earthquake and
required replacement of the pumping unit and other
modifications. The new pump is a Layne & Bowler Model
12RH, 5-stage, oi I- I ubricated line shaft deep well

turbine pump with 10-inch diameter by 200-foot long
column set in an 18- inch diameter by plus or minus
309-foot casing. The pump is driven by a new 1770-rpm,
125-hp, U.S. Corporation electric motor, operating on
460-volt, 3-phase, 60-Hertz power.

7^

d. Wei I No. 4 . This well, drilled in 1926, is located

_no/thwest of Ej^ghth and Hu^bbard_ Streets. It was not

seriously damaged by the earthquake. The pump column
required cleaning and was repaired. A conductor cas-

ing is apparently needed for this well. The pump is

a Peerless Model lOMA, 6-stage, water- I ubricated line

shaft deep well turbine pump with 6-inch diameter by

230-foot long column set in a 14-inch diameter by 481-

foot casing. The pump is driven by a 50-hp, 1750-rpmj

General Electric Motor No. FBJ615470, operating on

460-volt, 3-pha5e, 60-Hertz power.

/

Wei I No. 5 . This well, drilled in 1950, is located

southeast _of_Ej_ghth and Hubbard Streets. The extent
of damage, if any, caused by the earthquake has not

been determined. The pump is a Johnston Model 10BC,

8-stage, oil-lubricated, line-shaft deep well turbine
pump. The pump is driven by a 1760-rpm, 50-hp, U.S.

Corporation Motor No. 874839, operating on 460-volt,

3-phase, 60-Hertz power.

—/^

f. Wei I No. 6 . This well, drilled in 1955, is located

northeast of Fourth and Hubbard Streets. The extent

of damage, if any, caused by the earthquake has not

been satisfactorily determined. The pump is a

Winthroath Model 12-352, 4-5tage, oi I- I ubricated, line-

shaft deep well turbine pump with 8-inch diameter byst-
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170-foot long column set in an 18-inch diameter by

301-foot casing. The pump is driven by a 1760-rpm,
40-hp, General Electric Motor No. UMJ627014, operating
on 460-volt, 3-phase, 60-Hertz power.

/

Wei I No. 7 . This well, drilled in 1960 and located
on the south side of Glenoaks Boulevard easterly of

Hubbard Street, was severely damaged by the earthquake.
ft contained the only submersible deep well pump owned
by the City. Although design modifications were made
for this well, it was later decided by the Corps of
Engineers to abandon it, in accordance with Department
of Water Resources Bulletin No. 74. As of this date,
the equipment has been dismantled and the well pro-
perly filled with concrete.

Wei I No. 7A . This well was drilled after the earth-
quake to replace the water supply lost when Well No. 7

was abandoned. It is located at the northwest_corner
-QLl_AstqQa__and Dron f i e I d S treets^ The pump and motor
previously installed at Weil No.~3 was reinstalled at
Well No. 7A. The pump is a Gould Model 14JH0, 6-stage,
oi I- I ubr icated line-shaft deep well turbine pump with
12- inch diameter by 300-foot long column set in an 18-

inch diameter by 377-foot casing. The pump is driven
by a 1170-rpm, 100-hp, U.S. Pump Company Motor No.

102115, operating on 480-volt, 3-phase, 60-Hertz
power.

Booster Pumping Stations

a. - High Level Booster Pumping Station . This booster pump-

ing station, constructed in 1963, is located at the

northwest _cojner of Hubbard ^and Dronf ie Id Streets

.

There was no evidence of earthquake damage to this

facility. Two identical pumping units are installed.

Each pump is a Peerless Model 10MA, 2-stage, water-

lubricated, vertical canned turbine pump. Each pump

f-s driven by a 1760-rpm, 20-hp motor operating on 460-

volt, 3-phase, 60-Hertz power.

b. MWD Booster Pumping Station . This booster pumping
station constructed subsequent to the earthquake, is

located at the northeast corner of Jessie and First

_Streets. Source of water supply for this facility is

from the Metropolitan Water District's Callequas Con-
duit. This facility was constructed to replace the
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present water supply in case one or more wells, in-

cluding new Well No. 7A, had to be abandoned. Two
identical pumping units were initially installed with
provisions for two additional identical pumps to be

installed in the future. The fourth pump would be

used strictly on a stand-by basis. Each pump is a

Johnston Model 12ES, 4-stage, ol I- I ubricated, vertical
canned turbine pump. Each motor is driven by an 1800-

rpm, 150-hp, Westinghouse Motor operating on 460-volt,
3-phase, 60-Hertz power.

—/^—
3. Regulating Storage Reservoir s

a. Reservoi r R-1 . This reservoir, constructed subsequent
to the earthquake, is located northeast of Fourth and

Hubbard Streets adjacent to Well Nos . 1 and 6. It

replaces the embankment type circular reservoir (con-
sisting of a reinforced concrete bottom and side
slopes) which was severely damaged by the earthquake.
The new 50,000-ga I Ion capacity ground level storage
reservoir is a steel fabricated circular tank 24 feet

in diameter and 16 feet high with a top water surface
elevation of 1,145 feet.

Piping for this reservoir includes a 6-inch inlet from

Well No. 6, an 8- inch inlet from Well No. 1, a 6- inch

inlet with altitude valve for fire flow from Reser-
voirs R-2 and R-5, and a IQ-inch outlet.

b. Reservoir R-2 . This reservoir, built after the earth-
quake, is located northwest of Hubbard and Dronfield
Streets. It replaces the embankment type rectangular
reservoir (consisting of a reinforced concrete bottom
and side slopes, together with a wood truss roof)

which was severely damaged by the earthquake. The
new 3 M.G. capacity semi-buried storage reservoir is

a circular reinforced concrete reservoir, 181 feet in

diameter and 17 feet high with a top water surface
elevation of 1,260 feet.

Piping for this reservoir includes a 10-inch inlet

from Wells No. 4 and 7A, a 6-inch inlet from Well No.

5, an 18-inch inlet from the Callequas Conduit, and a

16-inch outlet.

c. Reservoir R-3 . This reservoir, constructed prior to

1920, is located northwest of Foothill Boulevard and

Hubbard Street and was not seriously damaged by the
earthquake. It is a circular reinforced concrete
ground level storage reservoir with a capacity of

113,000 gallons. It is 50 feet in diameter and 8 feet
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high with a top water surface elevation of 1,315 feet.

Piping for this reservoir includes a 6-inch inlet-out-

let pipe from the 10- inch inlet to Reservoir R-4.

Reservoir R-4 . This reservoir, constructed in 1963,

is located adjacent to Reservoir R-3 and connected by

piping to Reservoir R-3. The earthquake caused minor

cracking which was repaired. It is a circuKir rein-

forced concrete ground level storage reservoir with a

capacity of 1.0 M.G. It is 75 feet in diameter and

30 feet high with a top water surface elevation of

1,315 feet. Piping for this reservoir includes a 10-

inch inlet-outlet pipe.

Reservoir R-5 . This reservoir, constructed in 1954,

is located northwest of Hubbard and Dronfield Streets

adjacent to Reservoir R-2. The earthquake caused
minor circumferential cracking which was repaired.

it is a circular reinforced concrete semi-buried sto-

rage reservoir with a capacity of 2.4 M.G. It is 160

feet in diameter and 17 feet high with a top water

surface elevation of 1,260 feet.

Piping for this reservoir includes a 6- inch inlet from

Wells No. 4 and 7A, a 6-inch emergency supply inlet

from the City of Los Angeles, an 18- inch inlet from

the Calleguas Conduit, and an 18-inch outlet.

C. PIPELINES

Genera I

The City's transmission and distribution system piping con-

sists oip approximately 196 reaches of conduit totalling

about 130,000 lineal feet, and ranges in size from 4-inch

to 20 inches in diameter, exclusive of service connections.

It includes 29,353 feet of 6-inch to 20-inch pipe installed

following the Sylmar earthquake. Drawings referenced in

Appendix C show the location of this piping, and the J. M.

Montgomery report entitled, "System Hydraulic Analysis^"

referenced in the Appendix gives the pipe reach reference

numbers, diameter, length, friction loss factors, head

losses, and flow rates.

Condition of Pipe

Buried pipelines installed by the City for transmission and

distribution of water prior to the earthquake, consisted of

approximately 85 percent of cast-iron pipe and 15 percent

of riveted steel pipe. Subsequent to the earthquake, por-

tions of both types of pipe were available for visual inspec-

tion. Notwithstanding the fact that there was no evidence
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of ^ previously applied pro+ective coating, the portions of

pipe inspected showed no sign of serious internal or exter-

nal corrosion. Discussions with representatives of the

City and Corps of Engineers substantiated this fact.

3. 1971 Additions

New pipelines installed after the earthquake included sec-
tions replacing pipe damaged by the quake, and reaches
necessary to place new or modified facilities into opera-
tion — such as the MWD Booster Pumping Station suction and

discharge transmission lines. Well No. 7A transmission line,

and yard piping at reservoirs and wells as shown in Table 1.
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